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the application: 
T.iTtiTTrc" f ^Jairas: 



1-2 (Canceled) 

3. (Original): A structure for connecting a non-radiative dielectric 
waveguide and a metal waveguide comprising: 

8tri p being d.sposed between the paraUei ^ Qf a Krminal 

electromagnetic shielding members arranged along both 

strip becomes largest. 

* ^npetine a non-radiative dielectric 
4 . (Original): A structure for connecting 

waveguide and a metal waveguide comprising- 
• a non-radiative dielectric waveguide including: 

parallel planar conductors arranged at a spacing of not more than 
wavelength of a high-frequency signal, 
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a dielectric strip for propagating the high-frequency signal, the dielectric 
strip being disposed between the parallel planar conductors, and 

electromagnetic shielding members arranged along both sides of a terminal 

end of the dielectric strip; and 

a metal waveguide having terminal ends one of which is closed and the other 

of which is open, 

an aperture being formed in at least one of the parallel planar conductors at a 
location where an electrical field of an LSM mode stationary wave propagating 
along the dielectric strip becomes largest, 

the aperture being connected with an aperture provided in a lateral face of 
the metal waveguide having the closed terminal end and open terminal end, at a 
position of n/2 + 1/4 (wherein n is an integer of 0 or greater) times the wavelength m 
the waveguide from the closed terminal. 

5. (Original): The structure for connecting a non-radiative dielectric 
waveguide and a metal waveguide of claim 3, wherein electromagnetic shielding 
members are provided so as to enclose an end face and side faces of the terminal 
end of the dielectric strip. 

6. (Original): The structure for connecting a non-radiative dielectric 
waveguide and a metal waveguide of claim 4, wherein electromagnetic shielding 
members are provided so as to enclose an end face and side faces of the terminal 
end of the dielectric strip. 
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7. (Currently amended): A millimeter wave transmitting/receiving 

module comprising: 

the a connection structure of claim 1 comprising: 
n nnn TTHiT"-""* «K»1«rtri,fi waveguide including: 

poMllnl planar co^Hurtors arra " f™d at a spacing of no more than half the 
Tr^H^ftrti nf a hiph-frenn<*Tinv signal, and 

, dipWric str i p for nega ting the high fr e q i^ncy signal the dielectric 
otrip Wg difl r""^ hetween t he parallel p laaar conductors and provided at an end 
fa w nf a term inal »nd of the dielectric strip with a conductive member; 

wav. ^nnde h P ™q an omm terminal end corseted to an aperture 

i« formed in » i* — pla ™ v conductors at * location where 

™ pipHxi^J fitfj* ^ a n T jm mode stationary wave propagating along the dielectric 

stri p becom e largest: and 

an aperture antenna or flat antenna connected to the open terminal of the 

metal waveguide of the connection structure . 

8. (Original): A millimeter wave transmitting/receiving module 
comprising: 

[[the]] a connection structure of claim 2 comprising: 
a non-radiaHvg dielect ric waveguide including: 

r o, n n fl i pi»nar conducto r* arran ged -at a sparing of not more than half the 

wavelength nf n H r K-fr^qiiftnrY signal, and 

■ dicentric strip for propa gating the high-frequency signal, the dielectric 
.t™ hsing dis pn^d between t he para llel planar conductors and provided at an end , 
fnA . »f r terminal and of t n* dielectric strip with a conductive member; and 
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"^":"T. ng ^ s d SS ^t^^^ ^ 0 X, terminal end, at a. 

metal waveguide of the connection structure. 

9 . COrigmal): A millimeter wave transr^receiving module 

comprising: 

the connection structure of claim 3; and 

H ap— antenna or flat antenna «,anec«ed to the open termtnal o f the 
metal waveguide of the connection structure. 

10 . (Original): A millimeter wave transmitting/receiving module 
comprising: 

the connection structure of claim 4; and _ 
I aperture antenna or *at antenna connected to the open ternW of the 
metal waveguide of the connection structure. 
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11. (Original): A millimeter wave transmitting/receiving module 

comprising: 

the connection structure of claim 5; and 

an aperture antenna or flat antenna connected to the open terminal of the 
metal waveguide of the connection structure. 

12. (Original): A millimeter wave transmitting/receiving module 

comprising: 

the connectioa structure of claim 6; and 

an aperturu antenna or flat antenna connected to the open terminal of the 
metal waveguide of the connection structure. 

13. (Original): A millimeter wave transmitter/receiver comprising: 
parallel planar conductors disposed at a spacing of not more than half the 

wavelength of the high-frequency signal, 

a first dielectric strip for propagating a inillimeter wave signal that is output 
from a high-frequency generation element placed at one end of the first dielectric 
strip; 

a variable capacitance diode for outputting the millimeter wave signal as a 
frequency modulated transmission millimeter wave signal, by periodically 
controlling a bias voltage applied to electrodes of the variable capacitance diode, the 
variable capacitance diode being disposed such that the direction in which this bias 
voltage is applied coincides with the direction of an electric field of the millimeter 
wave signal; 

a second dielectric strip, one end of the second dielectric strip being disposed 
near the first dielectric strip so as to be electromagnetically coupled, or being joined 
to the first dielectric strip; 
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a circulator having a first connection portion, a second connection portion, 
^ a third connection portion arranged at predetermined spacings along a 
perimeter of a ferrite dxsk arranged in parallel to the parallel planar conductors, 
which connection portions serve as input/output terminals fox the millimeter wave 
Slg nal, the circulator outputting the milHmeter wave signal inputted into one of the 
ejection portion, from another connection portion that is advent : m « or 
^clockwise circulation within a plane of the ferrite disk, the first connect^ 
portion being — ed to an output terminal of the millimeter wave S1 gnal of the 

first dielectric strip; 

a third dielectric strip for propagating the millimeter wave signal, which is 

a „„*;,-„, tinrtion of the circulator, and has a 
joined to the second connection portion 01 

transmitter/receiver antenna at a front end thereof; 
a fourth dielectric strip; and 

a mixer portion for generating an intermediate frequency signal by mnong a 
portion of the millimeter wave signal and a received wave, the mixer portion being 
made by placing an intermediate portion of the second dielectric strip near an 
intermediate portion of the fourth dielectric strip to electromagnetic^ couple, 
joining the second dielectric strip and the fourth dielectric strip together, 

tbe second dielectric strip propagating a portion of the millimeter wave signal 

toward a mixer, m . , , 

the fourth dielectric strip propagating a received wave that is received with 

the transmitter/receiver antenna, propagated along the third ^ "* - 
outputted from the third connection portion of the circulator, toward the »». 

the first to fourth dielectric strips, the variable capacitance diode, the 
circmator and the miser portion being arranged between the parallel planar 
conductors, 
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w herein a conductive member is provided at an end face of a terminal end of 

the third dielectric strip, and 

an aperture is formed in at least one of the parallel planar conductors at a 
nation where the electrical field of an LSM mode stationary wave propagatmg 
along the third dielectric strip becomes largest, 

the millimeter wave transmitter/receiver comprising: 

a m etal waveguide having an open terminal end connected to *e aperture, 
and the other end at which the transmitter/receiver antenna is prodded. 

H (Original): A millimeter wave transmitter/receiver comprising: 

parallel planar conductors disposed at a spacing of not more than ha!f the 
wavelensth of the high-frequency signal; 

a L dielectric strip for propagating a millimeter wave signal that „ output 
bom a high-frequency generation dement placed at one end of the first dialectic 

^ a variable capaotance diode for outputs the millimeter wave signal as a 
fluency modulated transmission milhmeter wave signal, by P—Uy 
Lining a bias voltage applied to electrodes of the variable capacitance diode, the 
Hable capacitance diode being disposed such that the direction in which this 
X is apphed coincides with the direction of an electric field of the millimeter 

TUtd dielectric strip having one end disposed near the first dielectric strip 
s0 as to be electxomasneticaUy coupled, or joined to the first dielectric strip: 

a circulator having a first connection port,,n, a second connect™ portion, 
^ a third connection portion arranged at predetermined spacing* along a 
"Leter of a ferrite disk arranged in parallel to the paraUel planar conduces, 
Xlg as inputfoutput finals mr the millimeter wave signal, the emulator 
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u -nimrtar wave signal inputted into one of the connection portions 
ousting the millimeter wave sign P ^ ^ 

from another connection portion that is adjacen 

Nation within a plane of the ferrite die,, the first connect « P— ^ 
connected to an output terminal of the n«*r wave signal of the first dielectric 

StliP: a thud dielectric strip for pro P a g atin g the millimeter wave signal, which is 

th» rirculator and has a transmitting 
joined to the second connection portion of the circulator, 

antenna at a front end thereof; & ^ ^ 

a fourth dielectric strip provided with a receiving * 

th6re0f: ^ to the third connection portion of the 

a fifth dielectric strip connected to the tmra 
, f .mating a millimeter wave signal received and mixed with the 
circulator, for propagating ^a ^ ^ & ^ 

transmitting antenna and attenuating xne ux^ 

I nabcer portion ^ grating - & ~ 518,181 ^ "T? . 

rt ott oTl Ifcneter W ave signal and a received wave, the miser poruon be,n g 
b ptc^t — iate portion of the second dieieotric strip near - 

fining the second dieiectric .triP and ^ Z^l^™* — 
the second dielectric strip propagatmg a portion ox tne m 

I ^to fifth dielectric strips, the var.ahle capacitance diode, the — 

wherein a conductive member is provided at an end 
each of the third and fourth dielectric strips, and 
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an aperture is formed in at least one of the parallel planar conductors at a 
locat ion where the electrical field of an LSM mode stationary wave propagatxng 
along each of the third and fourth dielectric strip becomes largest, 

the millimeter wave transmitter/receiver comprising: 

me tal waveguides having an open terminal end connected to the aperture, 
and the other end at which the transmitting antenna or the reeving antenna » 
provided. 

16 (Original)- The millimeter wave txansmiWreceiver of claim 14, 
wherein one end of the second dielectric strip is placed near the third dielectric str* 
for electronic coupling, or one end of the second dielectric strip „ , ^he 
third dielectric strip, so that a portion of the millimeter wave signal » propagated 

toward the mixer. 

16 (Original): The millimeter wave transmitter/receiver of claim 13, 
wherein 'an amplitude modulation diode, with which amplitude modulation of the 
mmimeter wave signal is performed by controlling a bias voltage w.th an amphtude 
modubxtion signal and which outputs the millimeter wave signal as a t—non 
^eter wave signal, is placed between the circulator and a S1 gnal branching 
portion of the first dielectric strip and the second dielectric strip, such that a 
direction of an electric field of the mUlimeter wave signal coincides with a mrecuon 
in which the bias voltage is applied to the amplitude modulation tode. 

17 (Original): The millimeter wave transmitter/receiver of claim 14, 
wherein 'an ampUtude modulation diode, with which amplitude modulation of the 
.mlhmeter wave signal is performed by controlling a bias voltage with an amphtude 
modulation signa! and which outputs the millimeter wave signal as a transnnss.on 
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milometer wave sign* is placed between the circulator and a signal branchy 
portion of the first dielectric strip and the second dielectric strip, such that a 
direction of an electric field of the millimeter wave signal coincides with a du^Oon 
in which the bias voltage is applied to the amplitude modulation diode. 

18 (Original): The millimeter wave transmitter/receiver of claim 15, 
wherein 'an amplitude modulation diode, with which amplitude modulation of the 
.nfflimeter wave signal is performed by controlling a bias voltage with an ampUtude 
modulation signal and which outputs the millimeter wave signal as a transnuss,on 
^ter wave signal, rs placed between the circulator and a signal branclung 
portion of the first dielectric strip and the second dielectric strip, such that a 
direction of an electric field of the millimeter wave signal coincides with a du-ection 
in which the bias voltage is applied to the amplitude modulation diode. 

19 (Original): A millimeter wave transmitter/receiver comprising: 
parallel planar conductors disposed at a spacing of not more than half the 
wavelength of the high-frequency signal; 

a first dielectric strip for propagating a millimeter wave signal that « output 
from a high-frequency generation element placed at one end of the first dieHctnc 

strip; i 

a variable capacitance diode for outputting the millimeter wave srgnal as a 

frequency modulated transmission millimeter wave signal, by periodKaUy 
controlling a bias voltage applied to electrodes of the variable capacitance dbde, £ 
variable capacitance diode being disposed such that the direction » winch thrs *as 
voltage is applied coincides with the direction of an electric field of the mdhmeter 
wave signal; 
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a second dielectric strip, one end of the second dielectric strip being disposed 
near the first dielectric strip so as to be electromagnetically coupled, or being joined 

to the first dielectric strip; 

a circulator having a first connection portion, a second connection portion, 
and a third connection portion arranged at predetermined spacing* along a 
perimeter of a tab. disk arranged in parallel to the parallel planar conductors, 
w hich connection portions serve as input/output terminals for the millimeter wave 
signal the circulator outputting the millimeter wave signal inputted into one of the 
connection portions from another connection portion that is adjacent in dockw*e or 
anti-dockwise circulation within a plane of the ferrii* disk, the first connection 
portion heing connected to an output terminal of the millimeter wave signal of the 

first dielectric strip; 

a third dielectric strip for propagating the millimeter wave signal, which is 
joined to the second connection portion of the circulator, and has a 
transmitter/receiver antenna at a front end thereof; 

a fourth dielectric strip; and 

a mbcer portion for generating an intermediate frequency sagnal by mixing a 
portion Of the millimeter wave signal and a received wave, the mixer portion being 
made by placing an intermediate portion of the second dielectric strip near an 
intermediate portion of the fourth dielectric strip to electromagnetically couple, or 
joining the second dielectric strip and the fourth dielectric strip together, 

the second dielectric strip propagating a portion of the millimeter wave signal 
toward a mixer, 

the fourth dielectric strip propagating a received wave that is recerved with 
the transmitter/receiver antenna, propagated along the third dielectric strip, and 
outputted from the third connection portion of the circulator, toward the mixer, 
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the first to fourth dielectric strips, the variable capacitance diode, the 
circulator and the miser portion being arranged between the parallel planar 

conductors, 

wherein electromagnetic shielding members are provided along lateral faces 
of a terminal end of the third dielectric strip, and 

an aperture is formed in at least one of the parallel planar conductors at a 
location where the electrical field of an LSM mode stationary wave propagating 
along the third dielectric strip becomes largest, 

the millimeter wave transmitter/receiver comprising: 

a metal waveguide having an open terminal end connected to the aperture, 
and the other end at which the transmitter/receiver antenna is provided. 

20. (Original): A millimeter wave transmitter/receiver comprising: 
parallel planar conductors disposed at a spacing of not more than half the 

wavelength of the high-frequency signal; 

a first dielectric strip for propagating a milhrneter wave signal that is output 

from a high-frequency generation element placed at one end of the first dielectric 

strip; 

a variable capacitance diode for outputting the millimeter wave signal as a 
frequency modulated transmission millimeter wave signal, by periodically 
controlling a bias voltage applied to electrodes of the variable capacitance diode, the 
variable capacitance diode being disposed such that the direction in which this bias 
voltage is applied coincides with the direction of an electric field of the millimeter 
wave signal; 

second dielectric strip having one end disposed near the first dielectric strip 
to be electromagnetically coupled, or joined to the first dielectric strip; 



a 

so as 
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a circulator having a first connection portion, a second connection portion, 
an d a third connection portion arranged at predetermined spacing* along a 
perimeter of a ferrite d^ W in paraUel to the parallel planar conductors, 
and serving as input/output terminals for the millimeter wave signal, the emulator 
outputting the millimeter wave signal inputted into one of the connection porUons 
from another connection portfon that is adjacent in clockwise or antx-clockw- 
circulation within a plane of the ferrite disk, the first connection portxon bemg 
connected to an output terminal of the millimeter wave signal of the first dielectnc 

StnP; a third dielectric strip for propagating the millimeter wave signal, which is 
joined to the second connection portion of the circulator, and has a transnuttrng 
antenna at a front end thereof; 

a fourth dielectric strip provided with a receiving antenna at a front end 

thereof; . * 

a fifth dielectric .trip connected to the third connection portmn of the 

circulator, for profiting a millimeter wave signal received and mixed with the 

transmitting anunna and attenuating the millimeter wave signal at a non- 

reflective terminal end arranged at a front end of the fifth dielectric stnp; and 

a miser portion for generating an intermediate frequency signal by mnemg a 
portion of the miUimeter wave signal and a received wave, the mixer portion being 
mad e by placing an intermediate portion of the second dielectric stiip near an 
intermediate portion of the fourth dielectric strip to electromagneticaUy couple, or 
joining the second dielectric strip and the fourth dielectric strip together, 

the second dielectric step propagating a portion of the millimeter wave SLgnal 

toward a mixer, 

the mixer being provided at the other end of the fourth dielectric strap, 
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tto first to fifth metric strips, the variable capacitance diode the —or 
«L being arranged between the parallel planar conductors, 

an aperture » formed « at ^ ^ 

location where the electrical field of an ixn » 
rn^achofthethirdandfounhdielectricstripbecomesl^est, 

themillimet^ansmitter^^^ 
m etal waveguides having an open temunal end CO 
^ the other end at which the transmits antenna or the recess 

provided. 

, n • ■ ial y The millimeter wave transmitter/receiver of claim 20, 
2i. (On{,W). Themuu t npar the third dielectric strip 

^ „f the second dielectric strip is placed near the tnira <u 
wherein one end of the secon . g to ^ 

toward the mixer. 

— ' —tC:: Idt— rX-agewi.anamphtude 
— ^ ^ ^"1 the mUlimeter wave signal as a transmission 

— " ^.^t teed between the chelator and the signal branching 
niUimeterwave S .gnal » placed ^ ^ , 

portion of the first dielectnc stop and the seco 

Lection of an electric field of the millimeter wave stgnal comcides 

^Tchabias voltage is apphed to the amplitude modulate drode. 
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23. 



(Original): The millimeter wave transmitter/receiver of claim 20, 
whereiTan amplitude modulation diode, with which amplitude modulation of the 
millimeter wave signal is performed by controlling a bias voltage with an amplitude 
modulation signal and which outputs the millimeter wave signal as a transmission 
.uUimeter wave signal, is placed between the emulator and the signal branching 
portion of the first dielectric strip and the second dielectric strip, such that a 
direction of an electric field of the millimeter wave signal coincides with a directum 
in which a bias voltage is applied to the amplitude modulation diode. 

24 (Original): The millimeter wave transmitter/receiver of claim 21, 
wherein an amplitude modulation diode, with which amplitude modulation of the 
millimeter wave signal is performed by controlling a bias voltage with an amplitude 
modulation signal and which outputs the millimeter wave signal as a transnnssion 
millimeter wave signal, is placed between the circulator and the signal branching 
portion of the first dielectric strip and the second dielectric strip, such that a 
direction of an electric field of the millimeter wave signal coincides with a direction 
in which a bias voltage is applied to the amplitude modulation diode. 

25 (New) The structure for connecting a non-radiative dielectric 
waveguide and a metal waveguide of claim 5, wherein the electromagnetic shielding 
member provided so as to enclose the end face of the terminal end of the dielectric 
strip is composed of a conductive member. 

26 (New) The structure for connecting a non-radiative dielectric 
waveguide and a metal waveguide of claim 6. wherein the electromagnetic shielding 
member provided so as to enclose the end face of the terminal end of the dielectric 
strip is composed of a conductive member. 
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27 (New)The structure for connecting a non-radiative dielectric 
, ,, . metal waveguide of claim 5. wherein a conductive member is 

wavegu.de and a metal terminal end. and a shape of the conductive 

further provided on the end face ot the termin 

Hb« * substantia* the same as that of the end face of the ternnnal end. 

28 (New) The structure for connecting a non-radiative dielectric 

. j f ^ aim c wherein a conductive member is 
. j i „ -.ptfll waveguide of claim b, wnerem «• 
waveguide and a end ^ . shape of the conduc tive 

further provided on the end lace 01 1»« 

^mber is substantially the same as that of the end face of the temunal end. 
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